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¨[cxZsr_`XFDX$SVr_`Q f XFq_\aZ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Sr_XlS f X'XlWYcD^acdxX f KcD`~Q ¤ SVr_X'^cd~b~aSVr_X%cdD f XFxcdS`b[D^p f [RZ'XFQVQg`Q `b^;SX fVf \_pRSX<q	¢£^aqRXFXFq ¤
SVr_X f XZFcd^_^a[dSv+X«cd^POH^aX   f [x\_p [ f cd^PO¡ f [D\_p®ZsracD^_D`b^_.Hªr_XKcd`b~\ f X[dSraXS f XFXWcd^acDDX f
`bWYpacDZSVQ[D^.[DSrS f X'X<QcD^aq  f [x\_paQ ¤ a`^aq_`^_Y f [x\_paQ S[YQTSscS`ZoWYX'W]+X f Qr_`p.Q'/ij~Sra[D\_xr­  i¨m
`QqRX<ZX'^;S f cD~`'X<q ¤ `/cYZ[ f X f [D\RSVX f Kcd`b~bQ ¤ SraX'^?^_[Y f [D\apaQªcDQVQ`bD^_X<qSV[YSr_`QjZ[ f X%Z'cD^Zsr.cd^_xXD
omIEi®`Q\_~b~bO%q_`bQS f `a\RSX<q$cDQSVr_XgKcD`~b\ f X/[dac f [D\_SX f `WYpacxZSVQ[D^_~bOo[D^%SraX WYX'Wv.X f QcSSscDZsr_X<q
SV[ªSr_`Q f [D\_SX f ¢£^aqRXFXFq ¤ ^_[WY[ f X/WYX'Wv.X f QZ'cd^$QX'^aqo[ ff X<ZX'`bDX/p.cDZs¦DX'SVQ4P`cSr_`Q f [D\RSVX f  j[  X'xX f<¤
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 XYZ[D^.qR\aZSVXFqHQXFDX f cd~EQ`bW]\a~bcdS`b[D^IX'¥Pp+X f `bWXF^;SVQl[D^Hq_` !4X f X'^;Sl^aXS  [ f ¦SV[Dp+[D~b[Dx`X<Q'%ªr_X f X<Q\_~SVQ
[x^¡Sr_X<QXqR` !4X f X'^;SSV[Dp+[D~b[Dx`X<Q  X f X Q`WY`b~bc f cD^aq  Xp f X<QXF^xSvr_X f XYSr_X f X<Q\a~SsQ$[D^¡SVr_X ^_X'S  [ f ¦
$lQT^aXS ¤	 r_`Zsr®Z[x^;SVcd`b^aQ  ?^_[RqRXFQvcd^aq  XFqRxXFQF  XcxQQ\_WYXYSracdSvcd~b~gSVr_X ^_[RqRX<Q]c f X+[ f qRX f
f [D\_SX f Q $  ra`bZsr?`QSVr_X]Z'cxQX%`b^«Sr_X f X<cd~$lQT^_X'S %¢£^?[ f q_X f SV[W[RqRXF~ f XFcD~`QTSV`bZ%Wv\_~S`Z'cDQSj f [D\apaQ ¤
 X¨`bWYp_~bX'WYX'^;SX<qSVr_Xl^a[Pq_X  X'`bDr;SX<qYWY[Pq_X'~ $ cxQ `b^     %  `Sr	t[DSr_Xo^_[RqRX<Q racÇP`b^_vc  XF`xr;S
[D  $cd^aq	t[dSraXj^_[RqRXFQracÇP`b^_c  X'`bDr;Sg[d   	a¢£^YSVr_`bQWY[RqRX'~ ¤ ^a[Pq_XFQ  `Src$~bc f xX  XF`xr;S
r.cÇDXjcd^r_`xr p f [DacD_`b~`STO][D.XF`^_vWYX'W]+X f Qg[DSr_Xl f [D\_p.Q'	ªr_X¨^P\_Wv.X f [DZ[D^.Z\ fVf XF^;Sg f [D\_paQ
f XFcxZsr 			 ]cD^aqSr_X f XFQ\_~SVQc f Xop_~[DSSVXFq[ f ilm ¤ ­  i¨m cD^aq lmIEi
¢£^ Sr_Xv[D~b~[  `b^_Q\_aQXFZS`b[D^aQ ¤4 Xvp_~b[dSoSr_X^P\_W]+X f [dgS f XFXFQ ¤ Sr_X^P\_W]+X f [dgWv\_~SV`bZFcDQSl[ f 
 c f qR`b^_?QTSscSVXFQ ¤ SraX ^P\_W]+X f [dª f [D\_pR£Qp.X<Z`©.ZX'^;S f `X<Q ¤ Sr_X^;\aW]+X f [DªZ'[D^;S f [D~/WYX<QQVcdxXFQ$cd^.q
SVr_X$^P\_W]+X f [DEXFcd~b\acSVXFqS f X'XFQF
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'E`bD\ f XAUQra[  Q/SraXl^P\_Wv.X f [DS f X'X<Q cDQc$\a^aZSV`[x^[dSr_Xo^P\_W]+X f [dZ'[D^aZ'\ ff X'^;S  f [x\_paQF  `Sr
omIEi ¤ SVr_Xª^;\aW]+X f [daS f X'XFQ	`Q	Z[x^aQTSscd^;S/Q`b^aZXSraX'O]c f X_\_`b~S/[!.»~`b^_XªPO%Sr_XSV[Dp+[D~b[DDO$WcD^acdxX f 
ªraX S f X'X<Qj_\_`b~S%Z'[ fVf X<Qp+[D^aqSV[cd~b~SVr_Xvq_` !4X f X'^;SjS f XFXFQ¨[ f $lQT^aXSF  `SVr i¨m cd^aq?­  ilm ¤
SVr_X¨^P\_Wv.X f [DS f X'X<Qg`Q X<x\.cd~4cd^aq`b^aZ f X<cDQXFQ  `SrSr_Xl^;\aW]+X f [dZ[x^aZ\ ff X'^;S  f [x\_paQF¢»S f X<cDZsr_X<Q
WY[ f X SracD^   	ª[ f .[DSr]p f [DS[RZ[x~bQF$j[DSXSracdSgi¨m cD^aq]­  ilm cD~  cÇORQ_\a`~q$SVr_XQcDWX^P\_W]+X f
[D	S f X'XFQ ¤ _\_S¨SraX$S f X'X<QWcÇO+XvqR` !+X f XF^;SF¢£^aqRX'X<q ¤ `^I­  ilm ¤ SVr_X`b^_`S`cd~Z'[ f X f [x\RSX f WcÇO©a^.q
cS f X'X[ f c f [D\_p?`b^ c Q\_aQXSo[d/SraXvWv\_~SV`bZFcDQSjS f X'XQX'SocD^aq«Sra`bQ¨S f X'XvWYcÇO+XvqR` !+X f XF^;S¨ f [DW
SVr_X$[D^aXl[x\_^aqPOi¨m®
­X[ f X  	 Z[D^.Z\ fVf XF^;Sª f [x\_paQ ¤ SVr_X^P\_W]+X f [d	S f X'X<Q`Qj~b[  X fj `SVr i¨m!cD^aq?­  i¨m!SracD^
 `Sr omIi ¨[  XFDX f<¤ c SVX f   	Z'[D^aZ'\ fVf XF^xSo f [D\_p.Q ¤ SVr_X f Xv`Q%c f XFDX f QVcd~[DQ`SV\acSV`[x^nl^_X
cxqRcd^;SVcDDXo[d	[D\ f cDp_p f [xcxZsr`QSracdSjSr_XQXSj[DS f XFXFQ`QQTSscSV`bZ$cD^aq~`bWY`SVXFq ¤. r_`~bX  `Sr?i¨m cd^.q
­  ilm ¤ SVr_X$^P\_W]+X f [DS f XFXFQQS`b~~`b^aZ f X<cDQXFQ\_^;S`b~SraX$\_p_p+X f +[D\_^aq[D 

%$@#   /+ 
  /284),5 5c)68d;>8KP ?+ = -9; -9/ 
'E`bD\ f X Qr_[  QjSVr_XvS[dSscd~	^P\_W]+X f [dW]\_~S`Z'cxQTSo[ fV c f q_`^_QTSscSX<Q'kjXFZ'cD~~Sr.cS%[ f c S f XFX e¨c
[ f c f qR`b^_YX'^;S f O`Q¨QS[ f X<q«`^?X<cDZsr f [D\RSVX f Z'[DX f XFqPO e¨NR[Sr_X]^;\aW]+X f [D	[ fV c f qR`b^_QSVcSVXFQ
`Q$QS f [D^_x~O f X'~cSX<qISV[Sr_XY^P\_W]+X f [D S f XFXFQ$cd^.qISVracS$X¥Rp_~cd`b^aQ  rPO?SraX f X<Q\_~SVQl[ f Sr_X<QXS  [
WYX'S f `bZFQc f X%Q`bW`b~c f 
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omIEi q_[;X<Q^_[DSQS[ f XcD^POH f [x\_pR£Qp+XFZ'`©.Z X'^;S f `X<Q' ¢£^ Sr_`QQX<ZS`b[D^ ¤ [x^_~bOHSVr_X f XFQ\_~SVQv[d¨ilm
cD^aq­ i¨m c f X$qRXFQVZ f `+XFq	ilm cd^aq«­  i¨m QS[ f XoSraX%QVcdWYX% f [D\apR»Qp+XFZ`©.ZlX'^;S f `bXFQF§E[x^_X$X'^;S f O
`b^?XFcxZsr«WXFW]+X f [d	Sr_X] f [D\_pªEcd_~bX]z`b^aqR`Z'cdSXFQSr_XQ\_W[d	SVr_X f [D\apR»Qp+XFZ`©.Z%XF^xS f `bXFQj`^IcD~~
SVr_X.[ f qRX flf [D\_SX f QF 'a[ f wdxD Z'[D^aZ'\ ff X'^;So f [D\_paQ ¤ z,UxDXF^;S f `X<Qlc f XQTSV[ f XFq?`b^HcD~~ESraXv+[ f qRX f
f [D\_SX f Q  r_`b~X omIEi WYcD`^;Sscd`b^aQX'^;S f `X<Q'
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'E`bD\ f X,a§lm i1 f XFcdS~bO f XFqR\.ZXFQSr_X^P\_W]+X f [d_XF^;S f `X<QcDQSraX^P\_Wv.X f [daS f X'XFQ`bQEcd~Q[ f X<qR\aZ'XFq
$¨\_W]+X f [d]Z'[D^aZ'\ f 
f X'^;Sj f [D\apaQ
wdxD <DxD <wDDD dDxD
$¨\_W]+X f [D1 f [D\apR
Qp.X<Z`©.Z XF^;S f `X<QM[ f
ilm cD^aq«­  i¨m
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ªraX]Z[x^xS f [x~WYXFQVQcDDXFQª`b^aZ'~\aq_X$Sr_X f X<x\aXFQSVQªSV[Sr_XS f X'X$Wcd^acDDX fF¤ cD^aqSr_X]WX<QQVcdxXFQ f [DW Sr_X
S f XFX%WYcD^acdxX f SV[vSVr_XWYX'Wv.X f Qª[DSVr_X$ f [D\ap[ f Sr_X\ap+q_cdSX$[DSVr_X$ f [D\_p_»Qp.X<Z`©.ZlX'^;S f `X<Q' '_[ f
X'¥_cdWYp_~bX ¤ [ f cI^_X   f [D\_p¡`b^1i¨m ¤ SVr_X f X`Q[x^_XZ'[D^;S f [D~gWYX<QQVcdxXS[?SVr_XS f X'X Wcd^.cdDX fF¤ cd^.q
# ^%#+WX<QQVcdxXFQl`^¡[ f qRX f S[?Z[x^R©aD\ f XvSr_X f [x\_pR£Qp+XFZ'`©+ZX'^;S f `bXFQ  r_X f X # ^ #4q_X'^_[DSXFQoSVr_XY^P\_W]+X f
[D WYX'Wv.X f Q%[D SraX f [x\_p]ilQ%X¥Rp+XFZSVXFq ¤ ­ i¨m p f [RqR\.ZXFQoWY[ f XYZ[D^;S f [x~EWYX<QQVcdxXFQ¨SracD^ilm
+XFZFcd\aQX?[d%SVr_X cDqaqR`SV`[x^acd~ f X<x\aXFQSVQYSV[ Sr_X [dSraX f Q Z[ f X f [D\RSVX f Q' lm i p f [RqR\aZ'XFQ[x^_~bO  
Z'[D^;S f [D~aWX<QQVcdxXFQ  r_XF^YSr_X¨S[xp.[x~[xDOWcd^.cdDX f QX'^aqYWYXFQVQVcdDX<QES[$SVr_X  $.[ f q_X fgf [D\RSVX f Q	[ f Sr_X
`b^_`S`cd~b`"<cSV`[x^[D.SVr_X~b`bQS [d4~cd+X'~QgcÇcd`b~bcD_~Xxªr_X f Xjc f Xª^_[cxq_qR`S`b[D^acD~_Z[x^xS f [x~RWYXFQVQcDDXFQ/cxQESr_X f X
c f Xo^_[ Z'X'^;S f cd~b`"FXFqX'^;S`S`bXFQjcD^aq^_[Y f [D\_pR£Qp.X<Z`©.ZoX'^;S f `X<Q'
[x^aQX<;\_X'^;S~bO ¤ Sr_X Z'[D^;S f [D~/[xX f r_XFcxq?`^ omIEi `bQQ`bD^_`©.Z'cD^;S~bO f X<qR\aZX<qHcD^aq lm i [x\RS
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'E`bD\ f X   §  r_`b~XlmIEi xX'^_X f cdSX<Q%[D^_~bO  IZ[x^xS f [x~gWYXFQVQcDDX<Q $ [D^aX p.X f +[ f qRX f]f [x\RSX f % ¤ ilm
cD^aq­ i¨m DXF^_X f cSVX%QX'xX f cd~+rP\_^aq f XFq[dSr_[x\aQVcd^aq_Qª[D	Z'[D^;S f [D~4WYXFQVQVcdDX<Q'
'E`bD\ f X7FYp_~b[dSsQªSraX^P\_W]+X f [DgZ[D^;S f [x~WX<QQVcdxXFQª^_XFXFqRX<qS[Wcd`b^;SVcD`^SraX f [D\_pWYX'Wv.X f 
Qr_`bpaQFkX<Z'cd~b~;SracdSgi¨m `Q/c¨Z'X'^;S f cd~b`'XFq]p f [dS[RZ'[D~Pcd^aqSracdSE[x^_~O%SVr_XS f X'XWYcD^acdxX f Wcd`b^xSscd`b^aQSr_X
 f [x\_pWYX'Wv.X f Qr_`bpg­  i¨m cd^aqlmIEi c f Xj+[dSr«qR`QTS f `b_\RSVXFqcd^aq`mn%N e '¡`Q^a[dSqRX'p_~b[ODX<q
`b^SVr_XlqR[xWcd`b^ ¤ Q[DWYX¨cxq_qR`S`b[D^acD~.Z'[D^;S f [D~_WYX<QQVcdxXFQgc f X^_XFXFqRX<q	¢£^aqRXFXFq ¤P r_XF^c f [D\RSVX fgf XFZ'X'`bDXFQ
c X0Y[Z]\ [ f c npopqr:oWYXFQVQcDDX ¤ `S^a[dS`©aX<Q$cd~b~/Sr_X f [D\_SX f Qo[dSr_X^aX  $ [ f [x~bq %oWXFW]+X f [ f Sr_X
 f [x\_p omIi ¦DXFX'paQ f [x\_p«WYX'W]+X f Qr_`p.Qj`b^ cd~b~SVr_X+[ f qRX flf [x\RSX f QjcD^aq?­  i¨m ¦DX'XFpaQ f [x\_p
WYXFW]+X f Qr_`bpaQ`^cd~b~aSVr_X%Z[ f X f [D\RSVX f Q'	i¨Q  X¨racÇxX¨cDQVQ\_WYXFqYSVracScd~b~aSVr_X f [x\RSX f Q [dSVr_XlqR[xWcd`b^
c f X.[ f qRX f]f [D\RSVX f Qcd^.q¡SracdSv`b^ ­  i¨m cd~b~ SVr_X f [D\_SX f QWcÇO.XZ[ f X f [D\_SX f Q ¤ SVr_X'O¡p f [RqR\aZX
+[dSVrYSr_XoQcDWYX^;\aW]+X f [DZ[D^;S f [x~_WYXFQVQcDDXFQFilm#p f [Pq_\aZX<Q/~X<QQZ[x^xS f [x~_WYXFQVQcDDX<Q	`^YSVracSªZ'cDQXD
()( Æ+*-,	.	/	.














    
	  








'E`bD\ f X <_§	­  i¨m cd^aq omIEi DX'^aX f cSX¨W[ f XoZ[x^xS f [x~aWYXFQVQVcdDX<Q/SV[]Wcd`b^;SVcd`b^ SVr_Xo f [D\_pWYX'W
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'E`bD\ f X Qr_[  Q¨Sr_XSV[dSVcD~^P\_Wv.X f [dXFcd~b\acSVXFq?S f XFXFQ¨[ f SraXvSVr f X'XYcd~bD[ f `Sr_WQ¨ilm ¤ ­  i¨m





 raX f X

w^  qRX'^_[DSX<QªSr_X$^P\_Wv.X f [dEX'cd~b\acSVXFqS f X'X<Q[ f SVr_X$ f [D\_p ^+
ilQ$X¥Rp+XFZSVXFq ¤ ­  i¨m XFÇcD~\.cSX<Q%~X<QQoS f XFXFQoSVracd^ i¨m cxQoS f X'XFQ$c f XQXFc f Zsr_X<qI`b^ cQ\_aQXS[D
cD~~ESVr_XYS f X'X<Ql`b^¡c© f QSlSV`WYXx¢£^ omIi ¤ SraX+[ f qRX fof [D\_SX f QoX'cd~b\acdSX[D^_~bO«Sr_XYS f XFXFQopacxQQ`^a
SVr f [D\_xr SVr_X'W««m?[ f X'[xX f<¤ Sr_XYS f XFXFQc f XQ[ f SXFq¡cxZ'Z[ f q_`^_S[«SVr_X ^P\_Wv.X f [dQ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